4818

Photomultiplier

Variant of 1P28 Having a Bialkali Photocathode

& Spectral Response Range — 200 to 650 nm

B Anode Current Drift — = 1.5% maximum for an initial anode
current of 3 UA

B High Current Amplification — 5 x 108 at 1000 voits

B Fast Time Resolution Characteristics — Anode Pulse Rise Time,
1.6 x 10—9 s at 1250 volts

Electron Transit Time, 1.6 x 10—8 s at 1250 volts

General Data

Spectral Response . ...........ccvttiniraneens See Figure 1
Wavelength of Maximum Response  .............. 400 £ 50 nm
Cathode, Opaque ....... Potassium-Cesium-Antimony (Bialkali)
Minimum projected length .. ............. 0.94 in (2.4 cm)
Minimum projected width ... ............ 0.31in (0.8 cm)
Window ................ ... Ultraviolet-Transmitting Glass
(Corning? N0.974 1), or equivalent
Index of refraction at 589.3 nanometers ............. 1.47
Dynodes:
Substrate ...........c.c0iiiriiriiiaiianaren Nickel
Secondary-emittingsurface ............. Cesium-Antimony
Structure ......... Circular-Cage, Electrostatic-Focus Type
Direct Interelectrode Capacitances (Approx.):
Anode todynodeNo0.9 ............ et 4.4 pF
Anode to all otherelectrodes ......... e e 6.0 pF
Maximum Overall Length .. ................. 3.68 in (9.3 cm)
Maximum Seated Length . .................. 3.12in (7.9 cm)
Maximum Diameter ............c.. .veeunnn 1.31in (3.3 cm)
Base ........iiriiinncecnnna Smali-Shell Submagnal 11-Pin,

(JEDEC Group 2, No.B11-88) DAP (Di-Allyl
Phthalate) Non-Hygroscopic Material

Socket .......ouun.n AmphenolP No.78S11T, or equivalent
Magnetic Shield ........... Millen® No0.80801B, or equivalent
Operating Position ... ....c..0it i iinnrnenanans Any
Weight (ApproxX.) . ...cvviiiin ittt inaaenennns 1.6 oz
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Maximum Ratings, Absolute-Maximum Valuesd
DC Supply Voltage:

Between anode and cathode ........... 12560 max. V
Between dynode No.9 and anode . ....... 250 max. V
Between consecutive dynodes .......... 250 max. V
Between dynode No.1 and cathode ...... 250 max. V
Average Anode Current® ... ............. 0.5 max. mA
Ambient Temperature .........c.cc00e... 85 oC

Characteristics Range Values for Equipment Design

Under conditions with dc supply voltage (E) across a voltage divider
providing 1/10 of E between cathode and dynode No.1; 1/10 of E
for each succeeding dynode stage; and 1/10 of E between dynode
No.9 and anode, and at a temperature of 220 C,

With E = 1000 volts (Except as noted)

Min. Typ. Max.
Anode Sensitivity:
Radiantf at 400 nm ...... -  2.7x10% - AW
Luminous9 (28540 K) .... 100 300 1200 A/Im
Cathode Sensitivity:
Radianth at 400 nm ...... — 5.4x102 - AW
Luminous) (28549 K) ... .. 2.5x10° 6x10° -  Allm
Quantum efficiency at
400nm ....... S - 16.5 - %
Anode-Current Drift:K
For an initial anode
current (Ip) of SMA ... .. - - +1.5 %
Current Amplification ..... - 5x 106 -
Anode Dark Current at
1000 VOIS ..oovuunnnnnn. - 2x109 1.5x108 A
Equivalent Anode Dark Current
Input™ at 1000 Volts ...... -  6.6x10-12 - Im
Anode Pulse Rise TimenN,
at1250 Volts ............ - 1.6x10° - s
Electron Transit TimeP,
at1250Volts ............ —~  1.6x108 - s

8 Made by Corning Glass Works, Corning, NY 14830.

b Made by Amphenol Electronics Corporation, 1830 South 54th
Avenue, Chicago 50, IL 60650.
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€ Made by James Millen Manufacturing Company, 150 Exchange
Street, Malden 48, MA 02148,

d A description of the Absolute-Maximum Rating is given in the
General Section, titled Rating Systems for Electron Tubes.

€ Averaged over any interval of 30 seconds maximum.

This value is calculated from the typical anode luminous sensi-
tivity rating using a conversion factor of 900 lumens per watt.

9 Under the following conditions: The light source is a tungsten-
filament lamp having a lime-glass envelope. It is operated at a
color temperature of 28540 K and a light input of 1 microlumen
is used.

h  This value is calculated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 200 lumens per watt.

J Under the following conditions: The light source is a tungsten-
filament lamp having a lime-glass envelope. It is operated at a
color temperature of 28540 K. The value of light flux is 0.01
lumen and 100 volts are applied between cathode and all other
electrodes connected as anode.

k Anode Current Drift is measured under the following conditions:
The tube is operated at a supply voltage of 1000 volts for 30 min-
utes with the incident light level adjusted initially to provide an
anode current (lp) of 3 microamperes. The change in anode cur-
rent for the next 12 minutes is continuously recorded and must
not vary more than +£1.5%. Anode current drift is defined as

follows:

. A1 (30 to 42 minutes)
Anode Current Drift =

I (at 30 minutes)
where & I = the incremental change in anode current

This test is performed on an active sampling basis (10% of the
total product).

M Equivalent Anode Dark Current Input is the quotient of anode
dark current at a given anode luminous sensitivity by the anode
luminous sensitivity.

N Measured between 10 per cent and 90 per cent of maximum
anode-pulse height. This anode-pulse rise time is primarily a func-
tion of transit time variation and is measured under conditions
with the incident light fully illuminating the photocathode.

P The electron transit time is the time interval between the arrival
of adelta function light pulse at the entrance window of the tube
and the time at which the output pulse at the anode terminal
reaches peak amplitude. The transit time is measured under
conditions with the incident light fully illuminating the photo-
cathode.
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Operating Consideration

Operating Stability

The operating stability of the tube is dependent on the mag-
nitude of the anode current. The use of an average anode
current well below the maximum rated value of 0.5 milli-
ampere is recommended when stability of operation is im-
portant. When maximum stability is required, operation at
an average anode current of 1 microampere is suggested.

Typical Voltage-Divider Arrangement

ANODE RETURN

% 1
Ri 2 Cj “T~ DYNODE No.9
R2$C2 5 o
R3§C3,—% No. 7 §RL
h ©
"
+0 R4 No.6 54 8
TO REGULATED Rs
OC POWER SUPPLY No.5 A 109
(SEE NOTE 1) 6 .
R MULTIPLIER
No. 3
R
82 No.2
R
9 No. |
R
'°§ CATHODE

92CS-11382R2
C1: 0.05 uF, 500 voits (DC working)
C2: 0.02 uF, 500 volts (DC working)
C3: 0.01 uF, 500 volts (DC working)
R1 through R10: 20,000 to 1,000,000 ohms

Note 1 — Adjustable between approximately 500 and 1250 volts.

Note 2 — Capacitors C1 through C3 should be connected at tube
socket for optimum high-frequency performance.
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Schematic Arrangement of Structure

GRILL
0=PHOTOCATHODE
) 10=ANODE
INCIDENT {-9=DYNODES
92CS5-6549R4 LIGHT
Basing Diagram — Botton View

Dve Pin 1: Dynode No.1

Pin 2: Dynode No.2

Dvg Dvg Pin 3: Dynode No.3

Pin 4: Dynode No.4
Pin 5: Dynode No.5
DY Pin 6: Dynode No.6

° Pin 7: Dynode No.7
Pin 8: Dynode No.8
Pin 9: Dynode No.9

ovi” 4 kK Pin 10: Anode
DIRECTION OF RADIATION Pin 11 Photocathode

11K

Typical Time-Resolution Characteristics

SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING
1710 OF E BETWEEN CATHODE AND DYNODE No |; 1/10 OF E
FOR EACH SUCCEEDING DYNODE STAGE; AND 1/10 OF €
BETWEEN DYNODE No.9 AND ANODE.

PHOTOCATHODE iS FULLY ILLUMINATED.
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Dimensional Outline
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CATHODE (SEE
DETAIL A)

92CM-6264RI0

¢ of bulb will not deviate more than 20 in any direction from the
perpendicular erected at center of bottom of base.

Detail A — Top View
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Dimensions are in inches uniess otherwise stated. Dimensions tabu-
lated below are in millimeters and are derived from the basic inch
dimensions (1 inch = 25.4 mm).

Inch Dimension Equivalents in Millimeters

inch mm tnch mm Inch mm
.09 2.3 .31 7,9 1.31 33.2
.190 4.8 .402 10.2 1.94 49.2
.250 6.3 .94 23.8 3.12 79.2
.270 6.8 1.18 299 3.68 93.4

Typical Photocathode Spectral Response Characteristics

RELATIVE SENSITIVITY — PER CENT
ABSOLUTE SENSITIVITY — mA/WATT

QUANTUM EFFICIENCY — PER CENT
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Typical Variation of Photocathode
Sensitivity Along Tube Length

SPOT SIZE : 1MM DIA, APPROX.
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL
AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED.
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Typical Variation of Photocathode Sensitivity
Across Projected Width in Plane of Grill

SPOT SIZE : 1 MM DiA. APPROX.
GRILL TOWARD OBSERVER, BASE DOWN.
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL.
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Typical Sensitivity and Current Amplification
Characteristics

SUPPLY VOLTAGE {E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E BETWEEN
CATHODE AND DYNODE No.1; 1/10 OF E FOR EACH SUCCEEDING DYNODE STAGE;
AND 1/10 OF E BETWEEN DYNODE No.9 AND ANODE.
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Typical Effect of Magnetic Field on Anode Current

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF
£ BETWEEN CATHODE AND DYNODE No.|, 1/10 OF E FOR EACH
SUCCEEDING DYNODE STAGE; AND I/10 OF E BETWEEN DYNODE
No. 9 AND ANODE.

PHOTOCATHODE 1S FULLY ILLUMINATED.

UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE.

POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE
TOWARD TUBE BASE.

TUBE IS DEGAUSSED PRIOR TO TEST AND!S AGAIN DEGAUSSED
BEFORE FLUX DIRECTION IS CHANGED.
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Typical Variation of Sensitivity as Tube is
Rotated with Respect to Fixed Light Beam

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE = CONSTANT

ZERO-DEGREE ROTATIONAL POSITION OF TUBE !S ESTABLISHED
BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND
FILLING THE PLANE OF THE GRILL.

TUBE MOUNTED VERTICALLY WITH ALLOWANCE MADE FOR ROTATION
ABOUT MAJOR TUBE AXIS.

ROTATIONAL POSITION (TOP VIEW) CLOCKWISE = (-)

ROTATIONAL POSITION (TOP VIEW) COUNTERCLOCKWISE * (+)
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